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(54) istwozm tttt*5±tf fttfttcanfc a i -m g - s i #a i 



(57) [gift] 

x\ ffl&ts&xsmmiz&nrcA 1 -Mg-s i^a i 

DSifcfg] *fg^<OA l£&Rtt, mass%T\ M 
g : 0. 1~2. 0%, S i : 0. 1~2. 0%, F 
e : 0. 1~1. 5%$>%Wt-£t>lcC u : 2. 0 96J-X 
T*3<J:D*iSg|5A 1 £#aW$#fc LTft« 0 F 
e, S i &{fc£%lfc3WiF e. Si, CuSft^ft 

(Cu£^#tSt§£) 5 Jim JUT, « 

ATX-** Ht« 5 WTT* •? , 3 
0 pa WTT?**o *^W<DA 1 £&KttHtt&J:tftt 

tftttwu mar siw/<*Mf * LxamK.mz 
tis 0 
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[»*B1] mass%T% 
Mg : 0. 1-2. 0%, 
S i : 0. 1-2. 0%, 
F e : 0 . 1 - 1 . 5 % 

fe*tfS»A 1 **R«J«#i:LTft!K Fe, SiS 
5, BttfcitftttftttefiftfcA 1-Mg-S i 3RA 1 



Cft^2] mass%T\ 
Mg : 0. 1-2. 0%, 
S i : 0. 1-2. 0%, 
F e : 0. 1-1. 5%, 
C u : 2 . 0 % 

**tf»»A l**HWJ«»i:LT*0, Fe, Si, 
C u 3Rfk*«<D«*e?a^ 5 fia KT, ffcfcTXl* 
h tfctf 5 W~FT?* 0 , fro¥^fitt&# 3 0 /i m JKT 

r*&&, wttfecfctffttftt^anfcA i -Mg-s i$ 

A 1 ^Wio 
[»#S3] 
M n : 1 . 0 %£TF, 
C r : 0 . 3 %£TF* 
Z r : 0. 3%WT\ 
V : 0. 3%tCF* 
T i : 0. 0 3%£TF 

Sfctt2teiE«l/fcA 1-Mg-S i^Al^ 

So 

Z n : 1 . 5 %JKTx 
A g : 0 . 2 %£TF 

#31 1 ~ 3 cDV>-f 1 SBcEIRLfc A 1 -M g - S i 
JR A 1 ££ffi 0 

[ffifcRJSS] £?>lc, Sn:0. 2 %tTPSr^frf £ 
»*Sl-4<Dl/^n*M3ltc:ig«LfeA 1-Mg-S 
i&A l^fc 

[00 0 1 ] 

Klfittfc A 1-Mg-S i&A l^StCWrSfeOT* 
[0 0 0 2] 
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30 



40 



[0 0 0 3] ift«/t*;l/#KH5l^T, ftSWKfcfrfc 

n/cA l-Mg-Si^Al^(600 0 
£g£tl, ^Jx.tfAA6 0 0 9RtfAA6 0 1 0^, 1$ 
5-2 9 5 4 7 5^ffi£^£ftT^££-5S:A 



[0 0 0 4] 

[aW#IH*LJ:5i: , r*HB] LfrL&#5>, 600 

[0 0 0 5] CCDcfc^&A 1-Mg-S i 3fr&&<DB 
<D£$if H£&& S i W«»Sit^§ Fe, Cul 
Si, Fe, CuO*&«*SAWIBf St 
*ffltt^^bl\ «fBB¥9- 2 6 3 8 6 9^&* 

[0006] *^sB8Hk:aE*a:*tircfeo 
tojufmf&icatitck i-Mg-s i^A i s&foz 

[0 0 0 7] 

mass%"£\ 



Mg 
S i 
F e 



0. 1-2. 0%, 
0. 1-2. 0%, 
0. 1-1. 5% 



50 



&5Wi£€>fcC u : 2. 0%WT 

ft*tf«»A l**SW)«»iUT40, Fe, Si£ 

{fc£*W&S^ttF e, Si, Cu*fb&ft (C u*#*T 

ftttfecktffttftttCfttlftA 1-Mg-S i ^A 

[0 0 0 8] MIHA l^&fi<DjS»l:LTtt. H2&E3 
fc!2«Lfc<i:3fc:, ZZlCs Mn : 1. 0%«T, C 
r : 0. 3%£TF, Z r : 0. 3 %JMT. V : 0. 3% 
fitT, Ti :0. 0 3%aT*0»*»*6»R*tl* 

[0 0 0 9] *StH4*5^ »3RE4fc!E«LfcJ;5 
til, Zn : 1. 5%«T\ Ag : 0. 2%tTF<k»>ft* 

So 



« I 

* 

< 



[ooio] s&5v«se>fc, mrmsicumbtziiv 

(C, Sn : 0. 2%&LT*15GtZ>ZttfX*Z%o 

[ooi i ] mrnvtmnmm) *nwm, ft** 
Mitt^ s nr t » f e , c u tmsxamfiaiisk^ 

A ffi L ft *&tt{t£»c ov^ T fi . * ©«»*«<§!£ W 
8PtSc fct'Wtt, iftiftttffi±t3©T'fi&^fri:© 

ofto 

[0 0 1 2] -t&fr-^ 9#Hfl¥9-2 6 3 8 6 « 

tcHWtf&O, *»W«WB*«i:MEbftt!Hll. ftlM* 
iMX*<5 /tm fciBiU 7X-S* hit (Bffl*©ffl£fr 
InJcDfiS L 1 £«/>77|B]©fi2 L 2 t©JtL 1/L 2) 
^5*a^.5ffl^<0 B H B til ! t%^«I*iJ-ri l i:i: 1 £.(C, 

[0013] Wumav>®.Mt. 7x^*Mt©ffli&co 

i/^rB, wfs^«oaffi-e«, »Ji^r<D^aias* 5 ic 20 

/sec 5 0 0 OX/sec WTT'ff 3 C tftttT"* 

©IW©ii/&S:BotVSa^ HfSOlHWiSJgTiSlC 
EPLT#x.St, »jfi«r©|&8t£#*fr&!>»< L&tt 
tUf±fB?$ffii£S£^fSCfc(iffiL<, £££*■© 

[0 0 14] c©j£u ^-Pli, m$©*j5SWc <fc o 

s c t r% smcntbuftiitbij^gffigp*^ 

tfifcteMttfctttftf *e hit** . cnic<fcoT&ie 
<Ci:*<t?fr«©T**5. 

[0 0 15] ±l2*0JtK £oT££ftft#fgf!8©A 1 £ 
jiz&ti, mass%"Z\ 
Mg : 0. 1 ~2. 0%. 
Si : 0. 1 ~2. 0%, 
F e : 0 . 1 ~ 1 . 5 % 

*5«fctf$SI5A i £ % $«t/->M:£5tCC u : 2. 0%fcTF 
£*H6M#tLT£*), Fe, S i XftftttfctV'li 
F e. Si, C ul^ft^I (Cu*&tfi§) ©fi*& 
? 5 p m J-XT, §*7X-^ hlttf 5 ttT-P* 0 , so 
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fro¥i$*§lB&&tf 3 0 /io £CFfc£ftft *>©?<&&,, 

[0 0 16] $f\ *«W©A 1 ^«©«»IB3£ffl* 

Mg : 0. 1~2. 0% 
S i : 0. 1—2. 0% 

Mg, S Hi, G PV-yfc&StlSMgz S i ffl$© 

5, Mg, S i©&^(CO#, WIBTfKfi^ffi^Sl/Mi 
±0Hfi*iB *. * i: ME G P V- vj&fifMJ tf3i4> i: * 

L<(i, Mg : 0. 4~1. 5%, S i : 0. 4~1. 
5%t?Z<Dff&\,\ ZZICS ilCOVTfi, S l££| 
WB (*»S H80 *JB*U &$©F e$&ttft£ft 

[0 0 17] F e : 0. 1~1. 5% 
Fefi, Fe3MI*TfM& (a-AlFeSi, 0-AlFeSi, Al 
6Fe , Ah (Fe, Mn), AI12 (Fe ,Mn)3Cui2 > AhCmFe^Q 

wsti. -73, Mi5i^5ti*%iM» 

L<fi, 0. 6%«Ttf<U\ Fe©^H 

efftwfta^flffl-rsfeift. f e ^aw^^n-r^ 
^ft*$tf * a 1 m&T- * v y zmzmmtz c t 

[0 0 1 8] C u : 2. 0%WT 

Wttfc «fe tfft tttf&ft:* s t «k , B^tt t ^fk-r 5 

lilRl^i. fffSKl 0. 6%fiTFfc"f*©tfJ: 
l/\ S^tC u«C u^Hitl (A 1 2 C u, A 1 2 C u 

%%iff1b%o Sft, C u&Jma&SfcLT, F fi OS^t 

[0 0 19] *^W©A 1 ^fitt, ±EMg. S i , 
Fe, fe5Wi??.KCu, feitfSSPA 1 

^©A l^4S©Wtt*S5ClflI±S-**7BRi:bTT 
iE7Ci!§8¥&3i/Hi7ciii©rtfr5> 1 a«±*^*n-rsc t 

[0 0 2 0] (1) Mn : 1 . 0%WT, C r : 0. 3 
%«T> Z r : 0. 3%J-XT, V : 0. 3%WT, T 
i : 0. 0 3%WT 

fttfttlRl±fc»«*«**. #7tgi©±iE£iSx.*i:, ffl 



n : 0. 6%tXT> C r : 0. 2 %fiTF> Z r : 0. 2 
%tTF> V : 0. 2%UTr\ T i : 0. 0 1 %y.~Tk.t 

[0 0 2 1] (2) Zn : 1. 5%OT, Ag : 0. 2% 

CtlC>c07C^tt, ^-*V^OB«ft«fb3«aE*|8i|±« 

ft^f***«UT»tti3«fetfft»ftt*'*ft-r* <fc 5 £4 10 
•So <fc t> $?£ l> < «\ Zn : 0. 6%WT, Ag : 0. 

1 %«Tfra<0*Ul/\ 

[0 0 2 2] (3) S n : 0. 2 %OT 

«p<o^*ffiji-rsf^ffl*wt5. o. 2%*Mz.% 

t , fi*ft ffc£tt*« J* L TfBttfc J: tf fl tfttfffcffc* 
Si^CSSo <tt)»SL<{i, 0. l%WTt1"5© 

[0 0 2 3] *K, #5g$cDA 1 &&KOCIItlC-3Vvt ' 
Si^-rSo Fe, S i£{fc-&% (Cu*# 20 

$&<,■>*§£■) fcSWiFe, S i, Cu^{fr&% (Cu 

hJt**5JWTT'&tK fro, TOfSH&Stf 3 0 /i a « 

[0 0 2 4 ] MIB F e , Si £{t&$k £3t,Hi F e , 

s i, c u mt&m ckt, s**K»j«-ftc#ic f 
e, si, cu^b^feiss-rso ) & j6*aw? 

gfK% (1 0 0 0-1 000 Ote) VWS&Lfch 1 

ilCFe, Si, C u^1*ft*M«lX±£#t?fc<0£ so 
ft-To £<Dt2. SHJfo+K^iiftSF e, S i, Cu 
(D^ttXj^V-r^DT^-V'l'-f (EPMA : Electro 
n Probe Micro Analyzer) Zft^XllOo ^W^X'^^< 
X mS£&£t-51.!llW&F e, S i. CuM^ft 

[0 0 2 5] Att}ftQ£ttB, < t 

t>, 5 /tin *jB*S**fttt?SO«ta**«**i:, * 

<, fct^«^e?s^5/iiiaj[TT*feoTt>, «*7 
^tttjajEawFttjJWsnav^. c<ofti&, *^kt* 

?S«»5/t« *iBA, $ftfl*7X^*r-J±*<5*lg;t 
hit* 5 WTfc-rs. so 



Hfl2 0 0 1 -2 6 2 2 6 4 



[0 0 2 6] Sfc, ^<DHffiCT*^W?. 

oft. cofta, *mix*\t&\mBmm<ofr*z>-¥& 

i*'3 0(ii wis-, ft»ftto*<k*<raifc 

a*ft», *«WT«¥*wsjwta* 3 o fin &cf. » 

[0 0 2 7] #5gEcDA 1-Mg-S i ISA 1 

[0 0 2 8] «jS^<D^@aS«iSv>SH, IHITOA 
< « 1 0 t/secfcU:, ,fc 9 L 2 0 "C/secULhfC 

tuf i o ox/s«±o«Ha*©*»tBi 

htffc*. Sft, DC»il©l§£fcH\ 8g3ifitf/|x£ 
WFe, Si, C u^frg^O+M'X^X'^ h 

[0 0 2 9] «MS!a?«F$fiffiNI 

Uft«^*lfflt*#*ft»fca:» *H«f©B»*a«ft 

C tit J: o TIS ftttJWc Hffi L ft AtBWWMflO* 6 £ 

*»6-e»*. ®@B#<De^tt« B B B tc-r^ft46t^, 

«ft»«*ffl»"r* T i flftdtt 0.03 %WTK» <fe 
»)$fSL<«0. 0 1 %JWTtC"T5c:tA<aSL<, *^ 

[0030] l^l, mmm<Dti;iiim&*®*i2&% c 

tit, »«W»*«'>S**ci:Koa:*'»), ^a>-T5 

ai)§fi*if*£tf3i:> INK. JWKDEETWtift 

tlc££o «-TS^ME5£> ^HE®^fr*®ft-rft 
»tc«, f L < « 1 5mmW±, <fc»)»t 

L<tt2 5mm«±i:t5<DAiJ:i/\ SlllBfcD^aiiia 



I 



w&mm?*<Dtttnm&frt>Wim?%t ioot/s«T 
[0031] m&oim&ftt ur«, tttt+oAiMtr 

n X. mmS&B&t LT&ffS: L<ti4 50 ICfiLk 5 
9 0*CttT, J: Off* L<M:5 0 0T:W±5 7 01C«T 

©JIT**(ff l/<»8 0%J-X±> *»3»SL<«9 0 

[0 0 3 2] *^SB5fe#43«fctf^3i^©«imSS£KBi 
LT«md^S*iSt>©-l?fi&<, ffl^©^fi73ji 

[0 0 3 3] «ra*tti:LTH\ OTE®^(DET^ 

jtf* L < it 7 0 %K±frs©tf <fc</\, 

[0 0 3 4] WT> H«Wk:J:oT*aW*S6K:iBW 
f *aWttc*i6©*j|«teJ:-3T#JIKW»c<!BR 
StlSfc©-^**^. 

[0 0 3 5] 

[Hffiffl] tih^ i t^-raaoA 1 #&*»»u & 

2 K^-f <fc -5^0. 1 ~ 3 5 "C/sec ©siHB$i$£Pjia 
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omfcK^lClMIEBfitlfcl'TAJPl. 5-5 mm© 
ME^RSE^ «2fcjSfJ:3K, ES 
Mttiafi*3 5 0~5 7 OTfcU E~RP£9 1-50 
%fcLfc 0 c©<fc9fcLTf#fcg®ffi£5 0 0°CT*1# 

E5l«rfTt\ 1 mmOA 1 £©-£■& 
ffitc 5 5 0°CT* 1 ftm<omt!ffiMtmhXiMkZ\tl1k 
'iir>tco fcfc, MPHb. 1 9«Jt«WTf*»), #P»1¥9 
-2 6 3 8 6 9 Wjkmc&t$L<Dj3mc'&l<\ % 1 CSV* 

«^mbjs©a agitate t* 2 

k tfctt, 5 2 0 TCT' 1 0tM©M*ftM$ttLT£ffl 
$t?^aibfct>©-p$So 
[0 0 3 6] ^©.fcStCLTfttaL/cA 1 

Lfc. t^cmmmtLx, si 
^mmfrttmf^m . 5 mmt 1 8 0 • m *> mf ssi 

58BfPffi (A A : A : B : «I> C : D : 

*'ttr>fco cne>©^aism*S3tc^-r 0 

[0 0 3 7] 

Ml] 



so 



1 
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[0 0 3 8] 
K2] 



9 



10 



it ¥ # daiiX* *« : **fft(CA I ) 



No. 


M g 


S i 


F e 


C u 


M n 


C r 


Z r 


V 


T I 


A g 


Z n 


s n 


1 


A r 

0. 5 


1 . 3 


A A 

0. 3 




















2 


a p 

0. 5 


1 . 3 


0. 2 


A 4 

0. 1 










A A 4 

0.03 








3 


a i" 

0. 5 


1 . 3 


1 . 4 


a e 

0. 5 










A A 1 

0. 01 








4 


1 . 7 


1 . 8 


A 4 

0. 3 


A 4 
0. Z 


















5 


0. 3 


A 4 
0. Z 


A 4 

0. 3 


a a 
0. 9 


















6 


a r 

0. 5 


1 . 3 


0. 3 


A 4 

0. z 


A 4 

0. z 




A 1 

0. 3 












7 




1 4 

1 . 3 


A 4 
0. 3 


A 4 

D. 3 




A 4 

0. 3 




A AC 

U. 09 










8 


A C 

0. 5 


f 4 


A 4 

0. 3 


A * 

0. 3 






A 1 

0. 3 












9 


a r 

0. a 


1 4 

1 . 3 


0. 3 


A 4 

0. 3 


1 A 

1 . 0 






A AC 










1 A 

1 0 


A E 


% 4 

1 . 3 


A 9 

0. 3 


A 4 

0. 3 




A 1 

0. 1 


A AC 

0. OS 












1 1 


0. 5 


* a. 

1 . 3 


A 4 

0. 3 


n 4 

0. 3 


















* 12 


2. 1 


A A 

2. 2 


A 

0. 5 


A A 

0. 4 


















* 13 


1. S 


A A 

0. 9 


1 . 8 


A r 

0. 5 


















* 14 


0. 5 


* A 

1 . 3 


A A 

0. 2 


A V 

0. 7 


1 . 2 
















* IS 


A A 

0. 6 


m A 

1.2 


A A 

0. 3 


A A 

0. 3 




A A 

0. 4 














* 16 


0. 5 


■ A 

1.3 


A M 

0. 4 


A A 

0. 3 






A J 

0. 4 












* 17 


0. 5 


1 . 3 


A A 

0. 4 


A A 

0. 3 








A A 

0. 4 










* 18 


a * 

0. 5 


1. 3 


A A 

0. 4 


A A 

0. 3 










A t 

0. 1 








* 19 


1 . 31 


1. 30 






















20 


0. 5 


1. 3 


0. 6 


0. 3 


A A 

0. 2 










A A 

0. 2 






21 


0. 5 


1 . 3 


A A 

0. 2 


A V 

0. 7 












A 1 

0. 1 






Z Z 


0. 9 


1 . 3 


A 9 

0. 3 






A 1 

0. 1 






A A 1 




1 9 




23 


0. 5 


1.3 


0. 3 








0.1 








0.4 




24 


0.5 


1.3 


0.3 


0.4 


0.2 














0.2 


25 


0. 5 


1.3 


0.3 


0.4 




0.1 












0.1 


* 26 


0. 5 


1.3 


0. 3 


0. 3 












0.3 






27 


0.5 


1.3 


0.3 


0.3 


* 












1.1 




t 28 


0.6 


1.2 


0.4 


0. 3 
















0.3 


* 29 


0.3 


1.1 


0.2 


2. 3 


















30 


0.5 


1.3 


0.2 


1.0 


0.1 




0.2 












* 31 


0.5 


1.3 


0.3 


0.2 




0.4 










0. 5 





(2) t£#No 



40 



50 



f 



(7) 



M2 0 0 1 -2 6 2 2 6 4 



11 



12 



u ft 

No. 


No. 




■■ 




mm 


fi§ 

me 

% 


1 


m\ 

1 


1 5 


25 


£ E A 

550 


80 


fl A 

80 


2 


Am 

2 


A A 

20 


A A 

20 


E 1 A 

51 0 


m c 

68 


Of 


3 


3 


4 A 

1 0 


£ A 

50 


JC A 

460 


OA 

SO 


t A 

OU 


4 


4 


4 C 

25 


1 0 


490 


■ a 

00 


en 


5 


5 


Z 1 


4 C 

Z5 


Of 0 




0 f 


0 


O 


1 4 


38 


ccn 
aov 


AO 


i 8 


7 


7 


1 0 


4 4 

24 


JO A 

480 


OA 
3 U 


en 


8 


8 


4 A 

30 


1 £ 

1 5 


C E A 

890 


■ 4 

0 3 


en 

OU 


9 


9 


1 6 


4 C 

zs 


CI A 
83U 


0 1 

9 1 


i i 


1 0 


1 A 

1 0 


1 8 


4 A 
ZO 


8ZQ 


08 


AT ' 
0 T 


1 1 


1 1 


m 

a 


4 E 

zs 


CAA 

800 


£ A 

OU 


on 


1 2 


* 12 


A £ 

0. 6 


4 A 

30 


J £ A 

480 


7 4 

r 3 


ft A 


1 3 


* 13 


Am 

8 


1 5 


J A A 

400 


a 4 

87 


E A 

50 


1 4 


* 14 


4 


30 


4 £ A 

350 


■ A 

80 


• 4 

83 


1 5 


* IS 


15 


8 


440 


73 


£ £ 

55 j 


1 6 


* 16 


1. 5 


20 


m Mm Mm 

480 


m a 

83 


71 


1 7 


t 17 


20 


4 


A 4 A 

410 


r A 

50 


50 


1 8 


* 18 


8 


25 


4 9 A 

430 


A A 

94 


4 • 

38 


1 9 


* 19 


Mm Mb 

30 


5 


450 


£ A 

60 


£ A 

50 


20 


Mm Mm 

20 


A Mm 

20 


25 


490 


A 4 

82 


m m 


21 


21 


12 


40 


540 


A A 

90 


mm §p 

75 


22 


22 


35 


a » 

15 


CAA 

500 


A A 

80 


£ m 

67 


4 4 

Z 3 


4 1 

Z 3 


4 C 

Z b 


cU 


17 A 


A 1 

0 * 


7 1 


24 


24 


10 


30 


530 


83 


80 


25 


25 


15 


25 


520 


90 


60 


26 


* 26 


4 


20 


500 


60 


86 


27 


27 


15 


10 


460 


80 


50 


28 


* 28 


0. 5 


35 


520 


90 


71 


29 


* 29 


8 


25 


500 


76 


83 


30 


30 


25 


5 


440 


60 


50 


31 


* 31 


0. 1 


40 


510 


75 


90 



[0 0 3 9] 
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30 



40 



50 



< 



(8) 



2001-262264 



13 



14 



« 8 

No. 


Ho. 


ft* 

M ■ 


ft* 

rxv nit 


ttfttaa 


(ft»ft) 




1 


1 


3. 4 


Am M 

3. 4 


A A 

18 


A A a 

0. 24 


A A 


2 


2 


4. 1 


3. 5 


24 


Jk Aft A 

0. 24 


A A 


3 


3 


4. 8 


4. 2 


A 4 

21 
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{gTLTfcO. fltfttC&fefclJl/^. 1$(C, No. 3 0 
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